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(54) LIQUID CRYSTAL DISPLAY ELEMENT 

(57) According to the present invention, in a' liquid- 
crystal display device, at least two transparent glass 
substrates each having transparent electrodes formed 
thereon are arranged so that the transparent electrodes 
formed on the substrates are opposed to each other 
with a space between them, a liquid crystal is injected. 



into the space, and a sea) is fitted into the space for fear 
the liquid crystal should leak out. A first light interceptive 
member having a light absorptive member for absorbing 
light is placed on the transparent glass substrates below 
the drive circuits. 
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Description 



TECHNICAL FIELD 



.The present invention relates to a liquid-crystal dis- s 
play device employed in a liquid-crystal television, liq- 
uid-crystal monitor, liquid -crystal projector, or the like. " 
More particularly, this invention is concerned with a liq- 
uid-crystal display device in which it is prevented that 
ICs serving as drive circuits for driving the liquid-crystal 10 
display device malfunction due to light. 



BACKGROUND ART 

In recent years, liquid-crystal display devices have is 
been employed in many fields such as the fields of tele- 
visions, clocks, and portable telephones. In general, a 
_sy_stem for driving a H^id^crystal^dis"play~ndevice^ 



includes a static driving system in which all segment 
electrodes are driven mutually independently and a 20 
multiplex driving system in which all segment electrodes 
are divided into a plurality of groups and driven in time- 
sharing. In either of the driving systems, drive circuits 
are provided in the form of ICs and located very close to 
the liquid-crystal display device. The drive circuit is, in 25 
principle, composed of selection circuits for selecting 
columns and rows of elements set in array in the form of 
a matrix,, a scanning circuit for scanning these ele- 
ments, and a holding circuit for temporarily storing data. 
These circuits are provided in the form of ICs in an effort 30 
to design them more compactly. However, as a circuit is 
getting finer, it becomes more susceptible to light. 

By the way. inevitable light emanating from the liq- 
uid- crystal display device, that is, light traveling inside 
the display device itself and light emanating from a 35 
backlight fall on the drive circuit. 

However, since the liquid-crystal display device is, 
as mentioned above, employed in quite a few fields, it 
may pose a problem in practice. For example, when a 
strobe of a camera is flashed immediately above the liq- 40 
uid-crystal display device or an IC serving as a drive cir- 
cuit is actuated under a light or under sunlight, a 
problem occurs. This kind of situation is encountered 
daily. Measures therefore must be taken for fear the liq- 
uid-crystal display device should malfunction because 45 
of extraneous light. 

DISCLOSURE OF THE INVENTION 

An object of the present invention is to provide a liq- so 
uid-crystal display device in which it is prevented that 
ICs serving as drive circuits and lying very close to the 
liquid-crystal display device malfunction because of 
extraneous light or internal traveling light, and thus dis- 
play quality is improved. 55 

« According to the present invention, a liquid-crystal 
display device, in which at least two transparent glass 
substrates each having transparent electrodes formed 
thereon are arranged so that the transparent electrodes 



formed on the substrates are opposed to each other 
with a space between them, a liquid crystal is injected 
into the space, a seal is fitted into the space for fear the 
liquid crystal should leak out, and ICs for driving the liq- 
uid crystai are placed on the substrates outside the 
seal, is characterized in that a first light interceptive 
member having a light absorptive member for absorbing 
light is placed on the transparent substrates below the 
ICs. 

A preferred embodiment is characterized in that a 
second light interceptive member having a light reflec- 
"tive"member*forYeflecting1ight'as'one~side thereof and 
having a light absorptive member for absorbing light as 
the other side thereof is placed on the transparent glass 
substrates below the ICs. 

In another preferred embodiment, a light absorptive 
member is made of black nonwoven fabric or black pol- 
yestercfothrMoreover^ 



the face of the light absorptive member. 

Furthermore, the viscous material is a rubber mate- 
rial, silicon material, or resin material. Moreover, a light 
reflective member is made of aluminum foil. 

Yet another preferred embodiment further com- 
prises a third light interceptive member for covering the., 
ICs and their surroundings. The third light interceptive ; 
member is made of silicon resin or the same material as- 
the first or second light interceptive member. ^ 

Furthermore, a fourth light interceptive member is^ 
placed to lie around ICs and abut on a frame having a 
display window and a transparent glass substrate on 
which the ICs are mounted. The fourth light interceptive , 
member is made of an elastic material such as sponger 
or rubber. 

Furthermore, a fifth light interceptive member is 
placed to abut on the lateral side of an \C, a transparent 
glass substrate, and a frame having a display window. 
The fifth light interceptive member is made of an elastic 
material such as sponge or rubber. 

Furthermore, a sixth light interceptive member is 
placed to abut on an edge of the first or second light 
interceptive member, a transparent glass substrate, and 
a frame having a display window. The sixth light inter- 
ceptive member is made of an elastic material such as 
sponge or rubber. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional view of a liquid-crystal display 
device of the first embodiment of the present inven- 
tion; 

Fig. 2 is a sectional view of a liquid-crystal display 
device of the second embodiment of the present 
■ invention; 

Fig. 3 is a sectional view of a liquid -crystai display 
device of the third embodiment of the present 
invention; 

Fig. 4 is an explanatory diagram showing a state in 
which a first or second light interceptive member of 
the present invention is actually adapted to ICs 
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located around a liquid-crystal display device; 
Fig. 5 shows the fourth embodiment of the present 
invention; 

Fig. 6 shows the fifth embodiment of the present 
invention; 

Fig. 7A shows the sixth embodiment of the present 
invention; • • - - ~ 

Fig. 7B shows the detailed structure of a light inter- 
ceptive member shown in Fig. 7A; 
Fig. 8A shows the seventh embodiment of the 
present invention; 
-Fig._8B shows-the detailed structure of-a-Iight-inter- 
ceptive member shown in Fig. 8A; 
Fig. 9 shows the ninth embodiment of the present 
invention; 

Figs. 10A to 10D are explanatory diagrams con- 
cerning the advantage of the present invention; 

-Fig.-1-1-is a sectional-view of-the structure of-pa^oK 

-a-known-typirarcolorl^ 
and 

Fig. 12 is a sectional view of a known COG liquid- 
crystal display device. 
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the color filters 1 13 and flatten the faces of the color fil- 
ters 1 13 and light interceptive membranes 111. 

A . known liquid-crystal display device includes, as 
described in, for example, Japanese Unexamined Utility 
Model Publication No. 6-8936, a liquid -crystal display 
device in which ICs serving as drive circuits for driving a 
liquid crystal are placed on transparent glass sub- 
strates. A method of placing ICs on transparent glass 
substrates includes a method referred to as chip-on- 
glass (COG) method in which, as described in, for 
example, Japanese Unexamined Utility Model Publica- 
~tion~No. ~6^8936;-Japanese"Unexamihed PatenfPublica" 
tion No. 6-112272, and Japanese Unexamined Utility 
Model Publication No. 1-87551, ICs (drive circuit chips) 
are mounted on transparent glass substrates, and a 
method in which thin-film transistors (TFTs) that have 
been commercialized and described in Japanese Unex- 
-amined-Patent-Publication~No~6-T30417 are used to 



20 



BEST MODE FOR CARRYING OUT THE INVENTION 
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Prior to description of the best mode for carrying 
out the invention, a prior art and its underlying problems 
will be described below. 

Fig. 1 1 is a sectional view of the structure of part of 
a typical color liquid -crystal display device of a prior art. 30 
A known liquid-crystal display device 110 will be 
described below. 

in Fig. 11, light interceptive membranes 111 and 
color filters 1 13 are formed on the face of a glass sub- 
strate 112 that is one transparent substrate, and a pro- 35 
tective membrane 114 is formed over the color filters 
113. Pixel electrodes 115 that are transparent conduc- 
tive membranes are formed on the protective mem- 
brane 114. Moreover, an alignment layer 116 for 
aligning the molecules of a liquid crystal is formed over 40 
the pixel electrodes 1 15. On the face of the other glass 
substrate 117, pixel electrodes 1 18 realized with trans- 
parent conductive membranes are formed. An align- 
ment layer 1 19 is formed over the pixel electrodes 118. 
Both the substrates are affixed to each other with a seal 45 
150. The thickness of a liquid crystal 122 (a. distance 
between the opposed alignment membranes or a space 
124 in the liquid-crystal display device 110) is defined 
mainly by intra-liquid crystal spacers 120. The intra-liq- 
. uid crystal spacers 1 20 are distributed substantially uni- so 
formly over one substrate before both the substrates are 
affixed to each other. 

The pixel electrodes 1 15 are extended outside the 
seal 150 as line connection electrodes for use in driving 
the liquid crystal. An intra-seal spacer 151 is contained ss 
in the seal 150. The intra-seal spacer 151 as well as the 
intra-liquid crystal spacers 120 determine the size of the 
space 1 24 in the liquid-crystal display device 110. 

The protective member 1 14 is intended to protect 



form logical elements and eventually form a drive circuit. 

The present invention can apply to either of the 
foregoing methods of mounting liquid-crystal drive cir- 
cuits. The. present invention gains an especially out- 
standing advantage when it applies to the CGO method. 
A prior art applying to the COG method will therefore be 
described as a prior art below. 

Fig. 12 is a sectional view of a known COG liquid- 
crystal display device. In Fig. 12, pixel electrodes 1,15 
are formed on a transparent substrate 112 made of a 
glass material. A substrate made of a plastic material 
may be used as the transparent substrate. Lead elec- 
trodes 131 used to connect a drive circuit to the pixel 
electrodes are formed on the glass substrate 1 12. An IC 
130 serving as a drive circuit is connected to the ends of 
the lead electrodes 131 . Lead electrodes through which 
a signal is input or output from or to a liquid -crystal dis- 
play are extending from the other terminal of the IC 130 
linked to the lead electrodes 131 , though the lead elec- 
trodes are not shown. Through the input/output lead 
electrodes, the IC 130 is connected to an external circuit 
of the liquid-crystal display device by means of conduc- 
tive adhesion or a connector. 

A glass substrate 117 has the same structure as 
the glass substrate 1 12. Lead electrodes for linking ICs 
to pixel electrodes 118 are formed on the glass sub- 
strate 1 1 7. ICs serving as drive circuits are linked to the 
ends of the lead electrodes. The lead electrodes and 
ICs are located at a deep end in the drawing and are 
therefore not shown. 

The substrates 112 and 117 having the foregoing 
structure are opposed to each other with a certain 
space defined between them by intra-liquid crystal 
spacers 1 20 and intra-seal spacers 151. Furthermore, a 
seal 150 is fitted into the space substantially along the 
margins of the substrates for the purpose of sealing. A 
liquid crystal is injected into the space, and an injection 
port is sealed. Thus, the liquid -crystal display device 
110 is constructed. 

A conducting layer 132 is intended to reinforce the 
lead electrodes 131 or lower resistances. Whether or 



3 



BNSPOCI0; <EP Q757277A1 I > 



5 



EP 0 757 277 A1 



6 



not to include the conducting layer 132 can be deter- 
mined arbitrarily in terms of various requirements. 

In the prior art, there is a problem that when extra- 
neous light or internal traveling light falls on an IC serv- 
ing as a drive circuit, the IC malfunctions because the 5 
polarities of bits inside the IC are reversed, and, as a 
result, display quality deteriorates. 

A cause of malfunction of an IC has been investi- 
gated carefully. It has been revealed that light 161 or 
162 travels inside a transparent glass substrate, 10 
reaches around a bump (junction with lead electrodes) 

of an IC, and falls-on-the-iG-to cause the-IG to malfunc 

tion. 

In other words, generally, a lighting unit formed with 
a fluorescent tube, photoconductive member, LED, EL, 15 
or high-luminance lamp is located below a liquid-crystal 
panel. This poses a problem that various kinds of light 

-emanating-from-the lighting unit or-a-lighting unit around 

"aTdispIaycfevice"fairon an IC"to cause th~e7C"to malfunc 1 
tion because the polarities of bits in a memory or the like 20 
in the IC are reversed, and that display quality of a liq- 
uid-crystal display device deteriorates eventually. 

An object of the present invention is to provide a liq- 
uid-crystal display device in which a cause of malfunc- 
tion of ICs, that is, extraneous light or internal traveling 25 
light is eliminated in order to improve display quality. 

Fig. 1 is a sectional view of a liquid-crystal display 
device of the first embodiment of the present invention, 
Fig. 2 is a sectional view of a liquid-crystal display 
device of the second embodiment of the present inven- 30 
tion, and Fig. 3 is a sectional view of a liquid-crystal dis- 
play device of the third embodiment of the present 
invention. 

In the description below, a light absorptive member 
itself shall be regarded as a first light interceptive mem- 
ber, and a combination of a light absorptive member 
and light reflective member is regarded as a second 
light interceptive member. Components identical to 
those in the prior art will be assigned the same refer- 
ence numerals. 

In Fig. 1 showing the first embodiment of the 
present invention, pixel electrodes 115 are formed on a 
substrate 112 that is a transparent substrate made of 
glass or a plastic material. Lead electrodes 131 for link- 
ing an IC to the pixel electrodes are also formed on the 45 
substrate 112. An IC 130 serving as a drive circuit is 
linked to ends of the lead electrodes 131. Lead elec- 
trodes through which a signal is input or output from or 
to a liquid-crystal display is extending from the other ter- 
minal of the IC linked to the lead electrodes 131 , though so 
the lead electrodes are not shown. Through the 
input/output lead electrodes, the IC is connected to an 
external circuit of the liquid^crystal display device 110 by 
means of conductive adhesion or a connector. 

A substrate 117 has the same structure as the sub- 55 
strate 112. Lead electrodes 141 for linking ICs to pixel 
electrodes 118 are formed on the substrate 117. ICs 
140 serving as drive circuits are linked to ends of the 
lead electrodes 141 (See Fig. 4). 



The substrates 112 and 117 having the foregoing 
structure are opposed to each other with a certain 
space defined between them by intra-liquid crystal 
spacers 120 and intra-seal spacers 151. A seal 150 is 
fitted to the space substantially along the margins of the 
substrates for the purpose of sealing. A liquid crystal is 
injected into the space, and an injection port is sealed. ' 
Thus, the liquid- crystal display device is constructed. 

A conducting layer 132 is intended to reinforce the 
lead electrodes 131 or lower resistances. Whether or 
not to include the conducting layer may be determined 
arbitrarily in terms of various requirements: 

In Fig. 1, a second light interceptive member 10 is 
placed on a substrate side of the substrate 1 12 opposite 
to the IC 130. The light interceptive member 10 is real- 
ized by laminating a viscous material, black polyester 
(light absorptive member), aluminum foil (light reflection 
-member) in thatorderfromthe substrate's id eTHowever, 
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in practice, these members are united as a laminated 
sheet. This contributes to improvement of workability. 
That is to say, the members are united as light intercep- 
tive tape having a given width. The tape is cut to have a 
given length, and then placed on the substrate side of 
the substrate 1 1 2 opposite to the IC 1 30. 

According to the structure shown in Fig. 1, light 
traveling a transparent glass substrate (light 161 and 
162 in Fig. 12) is absorbed by the light absorptive mem- 
ber made of black polyester. Thus, invasion of light into 
the IC 130 through the substrate side can be prevented. 
By the way, extraneous light of the IC 130 is fully 
reflected by the aluminum foil made into the top layer of 
the light interceptive member 10. Thus, invasion of the 
light into the perimeter of the bump of the IC is hindered.^ 

A resin, rubber, or silicon material can be used as 
the viscous material to be made into one layer of the 
light interceptive member 10. 

Instead of the black polyester to be made into the 
light absorptive member, soft vinyl, polyethylene, glass, 
paper, or the like can be used in the form of film, nonwo- 
ven fabric, or cloth. 

By the way, the material of the light reflective mem- 
ber may be any white or silver material other than the 
foregoing aluminum foil. Moreover, a thin plate that is 
aluminum- deposited in order to exert a sealing effect or 
a thin plate of a steel product will do. 

The light interceptive member is very thin or ranges 
from 0.1 mm to 0.5 mm in thickness, and is therefore 
suitable for a liquid-crystal display device for which a 
thin design is requested. 

In Fig. 2 showing the second embodiment of the 
^present invention, a first light interceptive member 11 
formed with a light absorptive member is placed on the 
substrate side of the substrate 112 opposite to the IC 
130. The light interceptive member 11 is realized by 
laminating a viscous material and black polyester (light 
absorptive member) in that order from the substrate 
side. In practice, they are laminated as one sheet in 
order to improve workability. 

According to the structure shown in Fig. 2, light 
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traveling a transparent substrate js absorbed by black 
polyester made into the light absorptive member. Thus, 
invasion of light into the IG 130 through the glass sub- 
strate 112 can be hindered. 

In Fig. 3 showing the third embodiment of the 5 
present invention, a first light interceptive member 12 
(light absorptive member) is placed on a" substrate side 
of the substrate 112 opposite to the IC 130. The light 
interceptive member 12 is made of a black light absorp- 
tive paint to be applied to the substrate side of the sub- w 
strate 112, and realized by applying a mat paint, poster 

-color.-or-black-resin to the substrate. 

According to the' structure shown in Fig. 3, light 
traveling the transparent glass substrate is absorbed by 
the light absorptive member. Thus, invasion of light into 15 
the IC 130 through the substrate side can be hindered. 

In the aforesaid embodiments of the present iriven- 
-tion-the-light interceptive-member-10 (11— 12) is placed " 



~~on-a^ideof"th^glass substrate~~lT2 opposite to the IC 
130. As described in conjunction with Fig. 5 and there- 20 
after, when an analogous light interceptive member is 
use in combination with the aforesaid light interceptive 
member located below the IC 130 and placed over the 
IC 130, the operation of the IC can be further stabilized. 

Fig. 4 is a front view. showing ICs to which the first 25 
or second light interceptive member of the present 
invention is adapted actually. As illustrated, as for the IC 
130, the light interceptive member 10 (11, 12) is located 
behind the IC 130 as indicated with a dashed line. As for 
the ICs 140, the light interceptive member 10 (11, 12) is so 
placed over the faces of the ICs as indicated with solid 
lines. Reference numerals 112 and 117 denote glass 
substrates. Defined with a thin line is a liquid-crystal dis- 
play device. 

Fig. 5 shows the fourth embodiment of the present 35 
invention. An IC is covered with a third light interceptive 
member made of, for example, silicon resin, whereby it 
is prevented that extraneous light is reflected from the 
face of a glass substrate and falls on an IC element side 
or the side of a bump of the IC. As illustrated, the first or 40 
second light interceptive member 10 (11, 12) is placed 
on the glass substrate 112. The IC 130 is covered with 
the third light interceptive member made of silicon resin 
160. The silicon resin 160 is tinted with a color absorb- 
ing or reflecting light. For example, a black pigment or 45 
black powder particles are mixed in silicon resin. 

Fig. 6 shows the fifth embodiment of the present 
invention. In the embodiment shown in Fig. 5, an IC is 
covered with silicon resin. In this embodiment, a light 
interceptive tape 1 70 (equivalent to the light interceptive so 
member 10, 11, or 12) employed in the embodiments 
shown in Figs. 1 to 3 is placed over an IC. 

Fig. 7A shows the sixth embodiment of the present 
invention, and Fig. 7B shows the detailed structure of a 
light interceptive' member shown in Fig. 7A. In this 55 
embodiment, a fourth light interceptive member 180 
made of sponge, rubber, or the like is interposed 
between the glass substrate 117 and a frame 210. 
Owing to this structure, light (arrow) coming from out- 



side the frame 210 to the IC -130 can be blocked. As 
shown in Fig. 7B, the light interceptive member 180 is 
constructed by molding sponge or rubber tinted with a 
light absorptive color as one united body, shaped like a 
frame. 

Fig. ' 8A shows the seventh embodiment of the 
present invention, and Fig. 8B shows the detailed struc- 
ture of a light interceptive member. A fifth light intercep- 
tive member 1 90 made of sponge or rubber is placed by 
the side of an IC. As illustrated, thefifth light interceptive 
member 190 is placed to abut on the IC 130, glass sub- 
"~strate~1 1 7rarWframe~2T0~ ~ 
Fig. 9 shows the eighth embodiment of the present 
invention. In this embodiment, a sixth light interceptive 
member 200 made of sponge or rubber is placed by the 
side of the first or second light interceptive member io 
(1 1,12). As illustrated, the sixt h light interceptive mem- 
~ per 200 isplaced"to~abut on a latera l side of the f irst nr _ 
second light interceptive member 10 (1 1 , 12) and frame 
210. Owing to this structure, extraneous light falling on 
ah IC can be blocked. 

Figs. 10A to 10D are explanatory diagrams con- 
cerning the advantage of the present invention, or espe- 
cially, the advantages of the embodiments of the 
present invention shown in Figs. 1 to 4. An experiment 
was conducted to judge whether the display on the Sis- 
play side of a liquid -crystal panel was normal (OK); or 
abnormal (NG) when the strobe of a camera was 
flashed above the display side of the liquid- crystal 
panel. At that time, the distance from the display side of 
the liquid-crystal panel to the strobe was varied, and the 
angle with respect to the strobe was also varied. Fur- 
thermore, the advantages of' the embodiments were 
also judged by varying the size of a light interceptive 
tape. Samples employed in this experiment are as fol- 
lows: 

sample A having a light interceptive tape whose top 
is aluminum-deposited, whose bottom is colored in 
black, and whose thickness is 50 micrometers; 
sample B having a black light interceptive tape 
whose thickness is 50 micrometers; and 
sample C having no light interceptive tape. Sample 
A is a liquid-crystal display device of the present 
invention having a light interceptive tape compara- 
ble to the second light interceptive member, sample 
B is a liquid- crystal display device of the present 
invention having a light interceptive tape compara- 
ble to the first light interceptive member, and sam- 
ple C is a liquid-crystal display device of a prior art 
having no light interceptive tape. 

A table shown in Fig. 10A lists the results of a test 
that was conducted under the condition that the strobe 
of a camera was flashed immediately above the display 
side of a liquid-crystal panel. The distance from the dis- 
play side thereof to the strobe was varied to be 40, 30, 
25, 20, and 15 cm. In the table, "OK" means that ICs 
operated normally and no abnormality appeared in liq- 
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uid-crystal display. "NG" means that the ICs malfunc- 
tioned and abnormality appeared in liquid-crystal 
display. As listed in the drawing, sample A of the present 
invention experienced NG when the strobe was 
approached to a position 15 cm away from sample A. 
Sample B experienced NG when the distance to the 
. strobe was 25 cm. -Sample C of the prior art having no 
light interceptive tape experienced NG when the dis- 
tance to the strobe was 30 cm. 

A table in Fig. 10B lists the results of a test that was 
conducted under the condition that the strobe was 
flashed at an angle 45%-with-respect to the display-side- 
of a liquid-crystal panel. Incidentally, the distance to the 
strobe from the display side of the liquid-crystal panel 
was varied in the same manner as the test whose 
results are listed in the table of Fig. 1 0A. As listed in the 
table shown in Fig. 1 0B, samples A and B of the present 
_invention_experienced-NG-when-the-distance-to-the- 
^strobewas-20-cmrNo-difference'was'observed Between 



As apparent from the table shown in Fig. 10B, since 
flashlight falls obliquely, a majority of light travels inside 
-a liquid-crystal display device. As for light traveling 
inside the glass of the liquid-crystal display device, it 
5 can, be absorbed by coloring a light interceptive tape in 
black. There is therefore substantially no difference 
between sample A and sample B. " ' " 

As apparent from the tables shown in Figs. 1 0C and 
10D, when a light interceptive tape is larger by 0.7 mm 
10 or more than each IC, the light interceptive tape exerts 
an outstanding effect. 

- According-to the present invention, alightlntercep- 

tive member is placed on a side of a glass substrate 
opposite to bumps of ICs, and a light interceptive mem- 
15 ber made of silicon resin or the like is additionally placed 
over the ICs. It can therefore be prevented that light trav- 
els inside the transparent glass substrate and falls on 
the bump sides-of the-iCsrMoreoverrthe-presenrinven^ 



these samples. However, sample C of the prior art expe- 
rienced NG when the distance to the strobe was 30 cm. 

Tables in Figs. 10C and 10D list the results of tests 
that were conducted by varying the size of a light inter- 
ceptive tape. The table in Fig. 10C lists the results of the 
test that was conducted under the condition that the 
strobe of a camera was flashed immediately above the 
display side of a liquid -crystal panel. The table in Fig. 
10D lists the results of the test that was conducted 
under the condition that the strobe was flashed at an 
angle 45° with respect to the display side of a liquid- 
crystal panel. 

According to the results listed in the table shown in 
Fig. 10C, when the light interceptive tape has the same 
size as each IC, NG is judged with the distance to the 
strobe set to 25 cm. When the light interceptive tape is 
larger by 0.5 mm or more than each IC, NG is judged 
with the distance to the strobe set to 15 cm. According 
to the results listed in the table shown in Fig. 10D, when 
the light interceptive tape is larger by 0.7 mm or more 
than each IC, NG is judged with the distance to the 
strobe set to 15 cm. These results demonstrate that 
when the strobe of a camera is flashed immediately 
above the display side of a liquid-crystal panel, if the 
light interceptive tape is larger by 0.5 mm or more than 
each IC, the light interceptive tape proves effective. 
When the strobe is flashed at an angle 45° with respect 
to the display side of a liquid-crystal panel, if the light 
interceptive tape is larger by 0.7 mm or more, the light 
interceptive tape proves effective. 

According to the results of the experiment, as 
apparent from the table in Fig. 10A, sample A is mark- 
edly advantageous. The black tape of sample B allows 
light (flashlight) coming from front to travel. Sample B is 
therefore inferior to sample A. In this case, as the thick- 
ness of the light interceptive tape increases, the light, 
interceptive tape becomes more effective. However, the 
thickness is limited because a too thick light interceptive 
tape becomes an obstruction in assembling compo- 
nents into a module. 



tiorTriaslhe advantages that light can be hindered from 
20 directly entering the bump sides of the ICs and that a liq- 
uid-crystal display device of high display quality can be 
provided with a cause of malfunction of ICs eliminated. 
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INDUSTRIAL APPLICABILITY 



According to the present invention, it can be pre- * 
vented that ICs serving as drive circuits and lying near a- 
liquid- crystal display device malfunction due to extrane-* 
ous light or internal traveling light, and display quality 

30 can be improved. The present invention will prove very* 
helpful in various application fields in which liquid-crys- 
tal display devices are employed, such as, fields of liq- 
uid-crystal televisions, liquid-crystal monitors, and - 
liquid-crystal projectors. The industrial applicability is 

35 therefore very high. 

LIST OF REFERENCE CODES 

10,11,12 FIRST LIGHT INTERCEPTIVE MEM- 
40 BER 

110 LIQUID CRYSTAL DISPLAY DEVICE 

112,117 SUBSTRATE 

115/118 ELECTRODE FOR PIXEL . 

130,140 DRIVE CIRCUIT IC 
45 150 SEAL 

160, 170 SECOND LIGHT INTERCEPTIVE MEM- 
BER 

180 THIRD LIGHT INTERCEPTIVE MEM- 

BER 

so 190 FOURTH LIGHT INTERCEPTIVE MEM- 

BER 

200 FIFTH LIGHT INTERCEPTIVE MEM- 

BER 

210 DISPLAY FRAME 

55 

Claims 

1. A liquid-crystal display device in which at least two 
transparent glass substrates each having transpar- 
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ent electrodes formed thereon are arranged so that 
the transparent electrodes formed on the sub- 
strates are opposed to each other with a space 
between them, a liquid crystal is injected into said 
space, a seal is fitted into said space for fear said 
liquid crystal should leak out, and drive circuits for 
driving said liquid crystal are arranged on said sub- 
strates outside said seal, characterized in that: 

a first light interceptive member having a 
light absorptive member for absorbing light is 
placed on said transparent glass substrates below, 
said drive circuits. 



2. A liquid-crystal display device in which at least two 
transparent glass substrates each having transpar- 
ent electrodes formed thereon are arranged so that 
the transparent electrodes formed on the sub- 
strates are o pposed_to_jeach^otber_with_a-space- 

- — — between-them-a-Jiquid-crystal-is-injected-into-said" 
space, a seal is fitted into said space for fear said 
liquid crystal should leak out, and drive circuits for 
driving said liquid crystal are arranged on said sub- 
strates outside said seal, characterized in that: 

a second light interceptive member having a 
light reflective member for reflecting light as one 
side thereof and having a light absorptive member 
for absorbing light as the other side thereof is 
placed on said transparent glass substrates below 
said drive circuits. 

3. A liquid -crystal display device according to claim 1 
or 2, wherein said light absorptive member is made 
of black nonwoven fabric. 

4. A liquid-crystal display device according to claim 1 
or 2, wherein said light absorptive member is made 
of black polyester cloth. 

5. A liquid-crystal display device according to any one 
of claims 1 to 4, wherein a viscous material is 
coated over the face of said light absorptive mem- 
ber. 

6. A liquid-crystal display device according to claim 5, 
wherein said viscous material is a rubber material, 
silicon material, or resin material. 

7. A liquid-crystal display device according to claim 2, 
wherein said light reflective member is made of alu- 
minum foil. 

8. A liquid-crystal display device according to claim ,1 
or 2, further comprising a third light absorptive 
member for covering said drive circuits and their 
surroundings. . 

9. A liquid-crystal display device according to claim 8, 
wherein said third light interceptive member is 
made of silicon resin. 



1 0. A liquid-crystal display device according to claim 8, 
wherein said third light interceptive member is 
made of the same material as said first or second 
light interceptive material. 

A liquid-crystal display device according to claim 1 
or 2, further comprising a fourth light' interceptive 
member interposed between a frame having a dis- 
play window and a side of a transparent glass sub- 
strate, on which drive circuits are mounted, in the 
vicinity of drive circuits. 

12. A liquid-crystal display device according to claim 
1 1 , wherein said fourth light interceptive member is 
is made of an elastic material such as sponge or rub- 
ber. 

13.-A liquid-crystal display device-according toxlaim 1 

—- or-2rwheTeirra"fiftrriigrinnterceptive member is 
20 placed to abut on a lateral side of a drive circuit, a 

transparent glass substrate, and a frame having a 

display widow. 

14. A liquid-crystal display device according to claim 
25 13, wherein said fifth light interceptive member is 

made of an elastic material such as sponge or rub- 
ber. ' ' 

15. A liquid-crystal display device according to claim 1 
30 or 2, a sixth light interceptive member is placed to 

abut on an edge of said first or second light inter- 
ceptive member, a transparent glass substrate,-and 
a frame having a display window. 

35 16. A liquid-crystal display device according to claim 
15, wherein said sixth light interceptive member is 
made of an elastic material such as sponge or rub- 
ber. 

40 
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Fig. 2 
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Fig. 3 : 
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Fig. 6 
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Fig. 8(A) 
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Fig. 8(B) 
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